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Abstract 



PROBLEM TO BE SOLVED: To obtain the subject compound having strong bond of prostaglandin E2 
receptor to subsidiary type EP4 and useful for prevention and/or treatment of immunologic diseases, etc. 
SOLUTION: This compound is represented by formula I [R<1> is OH, a 1-4C alkoxy, etc.; R<2> is H or 
OH; R<3> is a 1-8C alkyl, a 2-8C alkenyl, a 2-8C alkynyl, etc.; symbol of formula H is double bond or single 
bond], specifically 11&alpha , 15&alpha dihydroxy-9-oxo-3, 7-dithiaprost-13E-ene acid, etc. Furthermore, 
the compound is obtained by subjecting a compound represented by formula III (R<10> is a 1-4C alkyl) to 
hydrolysis reaction with an esterase, e.g. in a mixed solution of an organic solvent miscible with water with 
water in the presence (or absence) of a buffer solution at 0-50 deg.C. 
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463-6466 (1992)] \zm CT, ?D^^;-f Kl/-b^- 
^7^7* (T^EP3a, EP4) HrtL<¥tl§£% 
LfcCHOafitPSL RSfotLfco MBLfcKii 



( 25 ) 
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% (0.5mg/m 1) . 3 H-PGE 2 £^trR£&i£ (2 
0 0^1) v^MX- 1 nfflJ >^r^-<- h Lfco 
•*^7 7r- (3ml) T-^ihL, MTK?I5®L 
tg^L^ 3 H-PGE2r*"7^7^^- (GF/ 
.B) i:F77yu S^lttS-^^^v U- ^ - 

10 0 6 9] Kdfi Bmaxfiii. Sea tchard plot si)- h 
*#*:[Ann. N. Y. Acad. Sci. 51,, 660 (1949) ] G 3M# 
SfiUig^li&fiJS: (2.5//M) ^miPGE20SST 

E 2 |£^IE#^ffioilI;£ii, 3 H-PGE 2 (2.5nM) & 

- y T - : 1 0 mM 1 ; "J ^ A (p H6.0) , E 

D T A (1 mM) , MgC 1 2 (10 mM) , N a C 1 
(0.1M) o 

[&1] K i = 1 Cso/(l + ( [C] /Kd)) 

[0 0 7 0] 
mi 7] 

31 3 





«8fSI3c Xi(/.H0 
E P 4 


2 


0.0007 


2 (a) 


0. 0008 


2 Cb) 


0. 0006 


2 Cc) 


0. 0056 


2 Cd) 


0. 0016 


2 (e) 


0. 00091 


2 (f) 


0.007 


2 Cg) 


0. 005 


2 (h) 


0. 022 


2 (k) 


0. 0007 


2 (m) 


0. 0014 


2 Co) 


0. 0002 


2 (q) 


0. 0004 


2 (t) 


D. 0042 



10 



[0 0 7 1 ] 
[Si 8] 





E P 3 a 


2 


1.5 


2 (a) 


0.01 


2 Cf) 


0. 13 


2 (h) 


0. 61 


2 (k) 


0. 034 


2 (m) 


0. 023 


2 (o) 


0. 025 



[0 0 7 2] 

mm —to* (i) T-mztiz>*%rmt&m<om&i* 

[0 0 7 3 ] 

[Hd d q ^i^] — »a: (i) T-^stL-6*ft^fb-& 

** 0 4 7^E P 4 \,ztt-fZ>&&&&\,* 

-tt* (i) ^ztih*&mt&m<on e 

P 4^C0^y^^7 P ^^1"^>S^§SV^(75(i, ffeO 

ftffl * l & ^ it . 9mm<o'j? t%z> pjtg 
tt**** 0 — «tk (i) ^s*i**»9iffc^«u -e<?> 

#»te<Ott £ <i -5- O C D &«f fc-g* * ±f £ 60 g ft -c m 

30 [0 0 7 4 ] fi^lli, Stt. f&*»*. 

Mfz*) , — 1/ig/Si^lOOm g<7)ilt- 

B— 0^c>&|5l«pS4.$fL*d\ ifclifiEA— A3*: 
*3 , — Hitcog, 0.1// g^«b 1 0 m g<7)glT-B- 
@^*b»0*gpa^ (»iL<li. WKrtS#) 

£ fcli— B 1 nWfrb 2 4B#HOSEHT»lRrtH 

[0 0 7 5] enta-5-<Ofc**OH#«L«»H(i, SftL 

[0 0 7 6] Z<D X 9 4@#adcftUi5V^Tli, (> £ o 
50 tt**«i#J. Wxtf? t h-A* h-;K -r > - 
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49 



50 



^-W^T^s >^-7^^->->a tri^]^ix^, 0 iijS* 
if* t7'J * -> -5 <d «fc -7 fcjgi##J, V 

fcl47*/<5^v«©l d4*»*SWJ**tf LT* J: 

□ *->^"n kf;l/-t;un — >^., k. Kn^->-7"n b';u-fejwn 

[0077] »ott-^©fctf©«<fcfij**»±, as^j^tw 

ft**WW (tflxJi*, fits*, j^v-jW iz-g-^stt 
m<D±7%m®m. -h-*w, ashfj, k^sj^ 20 

Tii, tffco*fci4*ftja_k«>T&1SMMt***, -f-ixi 

*&fi, MtL I4**@#WF»2. 868, 691-?- ±5 i 1/1*3313. 09 
5, _355-f-^a#»c» L < fa« £ ixT v>£ 0 
[0 0 7 8] **(B»wI:4*eaa#Ofc*!>OffiW«lt 30 
LTI4, 4&*«3*ttSfc«4#;MS«>*»*l, jefflftJ, *L 

wHs-a-a-rfco *t£<or#ffisJ. }g»*jturi±, «*. 

;K ;i;iJXfV>/'j3-)K * i; -7?4<7? J; ^ ftfe® 
8 0 (SAMS*) £OJ:?«:»j£»tt, S 5> 

ssaj, *Lfta» ^attaj, mmm 

9hn (Willi", ^A^svSt, t^/*^^^*) <oii 
[0 0 7 9] *SDS4-Ofc*-€-OteoajS*i: LT 

-So 

[0 0 8 0] 50 



fa3b6*4i/^&£\ N MR 141^ nn^^A^^T-SlJe 

[0 0 8 1 ] 1 

2, 2 2-79-f >- 1, 3-->' J f-T> 
Ub3 3] 



[0 0 8 2 ] 1, 3-^n^>yf-*-^ (3.0g) t 
'/7fiM^t^^vF (6.9g) Sr-^^-b'v+'Ca 
Sit aEES-&»«r«E*»U TIS»14ffi^^-r^ 
«Wt-frW (9.38g) *»fco 
T L C : R f 0. 68 ('n** > : 9 : 

1) o 

[0 0 8 3] #fW2 
Hb3 4] 

[0 0 8 4] 2, 2-vVf;V-2-^^t>-l, 3 
- v-^T > (9.38g) OS*'/^W*U75 K (D 
MF) (20ml) ^SStcyn^eft®^ (6.36g) 
itUk., 1 0 0tT3^B«»Lfco KJBiKSrtt^Lfc 
Tk^iJOx, l«FH«»U3to 

^fc^fe (2.61g) «r»fco 

TLC : R f 0.60 (^^^-> : ftKxf;i/=4 : 

1) o 

[0 0 8 5 ] ##ff)3 

7 - (4 R - t f;k> 'J^t^yy^n^ 

>r;/-2-^W -3, 7 -z/J-T^-?* 

Hb3 5] 



COOMe 




OTBS 

[0 0 8 6 ] 4 R — t - yf ^y>f ^v'J^t^y- 
> (2.76 g) (40m 
I)7§S^7tc^L. «»ft***(3 1% f 5ml)S 
itf 1 N*Sft± h U (0.05m 1 ) ?riDA, 



( 27 ) 
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.A (35m!) KfSJBU 6->;^^F-3-f7A 

;u (2.34g) ^^nn^K (10ml) 
Sfitisj: ^S7;K (1 3 g) ^Jox, Sffi-C— « 

TffiSSU TE»tttt*3r1-&«fflft'&» (3.21 

g) *»fco 

T L C : R f 0. 39 (^*-* > : S8xf^= 4 : 



1) o 

■ [0 0 8 7] ###14 

11a, 15fl-tr^ (t-/f^y>f;Uy'J;l/t^ 
-v) - 9 -**y- 3, 7 -v-f-ryn* h - i 3 -jl 

[ft 3 6] 

o 

%V S^ ^S^ ^COOMe 




OTBS 



OTBS 



[0 0 8 8] T^rf^HfTF, -7 8t;t:^l/: 
(3S) - 1 -3- K-3- t-rf/l/vVf^y'J^ 
^3rv-l-*y*^> (2 9 0mg) O^tK^-x^ 
(4ml) Mi:t-/f^Vf ^i. (1.57M^>^> 
1.01ml) SrflSTU R^Mrf^^gf 1 

i^THFgt (0.25M, 3.38ml) ^-7 8rfiT 
U RX&fi^«?S:raiaST-3 OfrBllffLfco -OSffl: 
7 8t"C7- (4 R- t -^yVWy'J^ 
*yy^D^vfyv-2-/fji,) - 3 , 7-y^T^ 
7 9 (2 2 0 mg, #tfl3t^jSLfco ) 

^i*THF (4ml) »«*»TU jpBS-g**- 

-e«»U TEftttttSr*i-&««it^» (2 5 8 m 

g) ri/: fl 

TLC : R f 0.55 : R8xf^=4 : 

1) o 

[0 0 8 9 ] ^jfrfll 1 

11a, 15fl-ykKD^ry-9-t^V-3, 

vf77'D^ h - 1 3 E-.x>®;<^;u 
[ft 3 7] 



7 



10 



20 



30 
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COOMe 



OH 



[0090] 11a, 15a- \£A (t -yf^yVf 
^yUt^y) -9-^^rV-3, 7-v^T^n^ 
h - 1 3 E-i>&*^;l/ (2 2 Omg, ##^4T^ 
«;L/co ) OT-tr h- h 'j ;w (8ml) U 
£*Uze'Jv> (1.2ml) is J:^? yfbkR-tf'J v 
> (2ml) *fiDAfco SJ35ffi-S-»*SiaTl ^wafls 

/wo U &»U «k««U y'J^> 

M T*HSL> TEOft141t«:*i-&Safl:^!» (1 2 
3mg ; 8-fv#tWWa^») £*f/c 0 
[0 0 9 1 ] TLCiRf 0.55 (9 n n*;u^ : > * 

y-;w= i 9 : l ) ; 

NMR : d 5.73(lH,dd) f 5.63(lH,dd), 4.44 i3«fctf 
4.13(2H,^fL-PfL m),3.74(3H,s), 3.23(2H.s). 3.40- 
2. 18(8H,m). 1.98-1.20(10H.m), 0.90(3H, t) Q 

[0092] %mm2 

1 1 a , 15 



a -yfc Kn^y- 
h - 1 3E-x>g 



9 - * * y - 3 , 7 



[ft 3 8] 



COOH 




OH 



OH 



[0 0 9 3] 11a, 15fl-yliKn>y-9-^4 
V - 3 , 7 -yf7/o^ h - 1 3 E-^>K> 
(4 8mg, HftWlt*«Lfco ) ^Ji^y-;u (1 

m i ) mm^pH7.w) ymmmwi a om 1 ) *m 
- mm^*)\-) x*nwLL, TE*ett*;rr&»fL* 

• (3 9mg ; 8--f V*fcOsp*Sfi*) ^ll/:o 

[0094]TLC;Rf 0.10 (Rgxf^) ; 
NMR : 5 5.79(lH,dd), 5.64(lH f dd), 4.3-4.H2H. 
id), 3.7(lH.bs), 3.23(2H,s), 3. 0-2. 4 (8H, m) , 2.0-1.8 
(2H,m). 1.7-1.5(2H,m), 1. 4-1.2 (6H, m) , 1.0-0. 8 (3H, 
m) 0 

[0 0 9 5] %$&W2 (a) -2 (u) 

so ###8 4 , ^mm i & j: cfsasffii 2 1 ra«o»ftnc «t 



( 28 ) 
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[0 0 9 6] feSSff)2 (a) 

11 a , 1 5o-ytKo^y-9-t^7-l 7 j5, 

2 o-v>^;v-3 t h - i 3E-x 

Mb 3 9] 

O 



54 



m), 1.6-1. l(6H,m), 1.23(3H,s), 0.93(3H.t) o 
[0 10 2] %Mm2 (d) " 

11a, 1 5 a-v'fc KQ*v-9-**V- 3. 7- 
[ffc4 21 

o 

wS^ ^S^ ^COOH 



COOH 




10 




OH 



[0 0 9 7] TLC : R f 0.50,0.44 (^nn*;i, 
A ; > *y-;u = 9 : 1 , l %»B0 ; 
NMR : 8 5.75(2H,m), 5.06(3H,br), 4. 53-4. 05 (2H, 
m), 3.42-2.18(8H f m),3.23(2H,s), 1. 88(2H, m). 1.58(2 
H,m), 1.42-1. 03 (7H.id), 0.91(6H,ra) o 

[0 0 9 8] jlltfl2 (b) 

11a, 1 5 « - v fc Kn * y - g - * * y - i. 7 ff , 
2 0- y>fJV-3, 7-yf77'n^F-l3E-x 
>^ 

Ht4 0] 

o 



20 



[0103] T L C : R f "0. 30 (ft»i*;u : ftt= 

100:1) ; 

NMR : 8 5.25(3H,br), 4. 32 £ J: 4. 15(1H. -fix 
-frtl m), 3. 72(lH,m),3.23(2H, s), 3. 38-2. 38(7H.m) . 
2.24(lH,m), 2.08-1.12(14H,m), 0.90(3H,t) o 

[0104] nam 2 (e) 

11a, 1 5 a - Kn^v- 9 + 3 , 7- 
yfryo^^-UE, 17 Z- yx>i 
Hfc4 3] 

O 

,>S V ^S^ ^COOH 




OH 




OH 



OH 



[0 0 9 9] TL C : R f 0.38,0.22 

B8= l o o : l ) ; 

NMR : 8 5.74(lH,dd). 5.67(lH,dd), 4.77(3H,br), 
4A5 &£V *.20(m,*tl<FtL m), 3.23(2H.s), 3.42 
-2.18(8H.m), 1.88(2H,m). 1. 62-1. 04 (9H, m) , 0. 89 (6H, 
m) 0 

[0 10 0] ggjfc«2 (c) 

11a, 16jJ-ytKD^ry-9-t^V-16a- 
^;u-3, 7-yf7^o^F-13E-x>i 
If fc 4 11 

O 

^S n/ a sx S n ^COOH 
fc OH 



[0 1 0 5] TLC : R f 0.52,0.41 (ftKxfn/ : 

»«= 2 o : l ) ; 

NMR : 8 5.9-5. 5 (3H,m), 5. 5-5. 2(1H, m) , 4.6-4.2 
30 (5H, br) , 3. 24 (2H, s) . 3. 45-3. 40 j3 £ If 3. 1-2. 2 (8H, 
tl^tlm), 2.2-2.0(2H,m), 2. 0-1. 8(2H, m) , 0.97(3H, 

[0106] mum 2 (f) 

11 a, 15a-yt:KD^y-9-T^y-16-7 
1 7 , 18, 19, 20-7^7^^-3, 7 
- yf 77°n^ h - l 3E-x> 
[ft4 4] 

O 




1-1'*- ^ 



[0 1 0 1 ] TL C : R f 0.30,0.23 (ftK^^A' : 

:B^=6 : 2 : i) ; 

NMR : 8 5.9-5.7(lH f m), 5.7-5. 5(lH.m) . 4.5 £ J: 
Xf 4A(m^tL?fi m), 4.1-3.7(3H,br), 3.55-3.45an 



40 




COOH 



ICS 



[0107] TLCiRf 0.24 (SSxf^ : > * J 
-)is=2 : i) ; 

NMR : 8 7.38-7.16(5H,m). 5. 90-5. 50 (2H, m) , 4.56 
-3.70(7H,m), 3.21(2H,s), 3. 10-2. 26(10H, m) , 1.87(2 
H, quin. ) Q 
[0 10 8] nt&M2 (g) 



d3.2-2.2(10H ( *ti?ti m). 3.24(2H,s). 2.0-1.8(2H, 50 11a, 1 5 a - V fc Ko * v - 9 - * * y - 1 7 - 7 



( 29 ) 
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19, 2 0 - h >; J fo- 3 i t 7-vf7 
h - 1 3 E-^->^ 
-[ft 4- 5] 




[0109] T L C : R f 0.52,0.43 : 

fM8=2 0 : l) ; 

"NMR : a 7.35-7. 15 (5H,m); 5. 9-5. 6(2H, m) , 4.5-4. 

4 is £Zf 4.3-4.0(2H. *ti*?*L m) t 4. 3-3. 6 (3H.br). 
-3.03(2H,s). 3.45-3.40 is «fc IT 3. 05-2. 20(10H. *ti<? 

fl m), -2.0-1.8-(4H.m) o 
[0 110] jS»W2 (h) 

11a, 1 5a-yt 5 - > 

^DA^y;i/-i6 i 17, 18, 19, 20-^>* 10 
J 3 , 7 -yfT^o^ h- i 3 E-^>K 
[ft 4 6] 




[0 1 1 1 ] TLC : R f 0.46,0.40 (^nn*;i, 

a : >*y-/i/=9 : l, l %etR) ; 20 

NMR ; S 5.77(lH,m). 5.61(lH t dd). 4.76(3H,br), 
4.45 is XXf 4.14(1H, -ZrtiftL m), 3.92(lH,m), 3.42- 
2.30(8H,m), 3.23(2H,s), 1. 98-1 . 56 (7H. m) . 1.54-0.85 
(6H,m) 0 
[0 112] HiSffl 2 ( i ) 

11a, 15fl-ykKD^r'>-9-t^rV-15-y 
^D^>f;i,-3 ( 7-yf7-16, 17, 18, 1 
9, 2 0 -*<>9 J ;U7*n,x h-l 3E-x>f 
[ft 4 7] 




.COOH 



OH 



[0113] TLC : Rf 0.27 (^Dn^K : J * 
y-;u=4 ; i) ; 

NMR : S 5.86-5.4S(2H,m). 4. 70-3. 20(6H, m) , 3.15 
(2H,s). 3.0S-1.00(18H.m)o 
[0 114] gQSffl2 (j) 

11a, 1 Str-vt Ko*y-9-t*V-l 5-y 
^n^*yju-3, 7 - >'-^T- 1 6 , 17, 18, 1 



9,20 — ^>*y ;i/-/n* h - l 3£-x>g 
-[ft 4 8] 




[0 1 1 5] T L C : R f 0.22 (Siif ^ : ftS = 
5 0 : 1 ) ; 

NMR : £ 5.90-5.52(2H,m), 5. 04-4. 40 (3H, br), 4.4 
0-3.92(3H,m). 3.22(2H.s). 3. 12-2. 24(7H.m) t 2.24-0. 
70(15H,m)o 
[0 116] nmM2 (k) 

11a, 15a-vtFD^v-9-t4V-15i?- 
* ^)^~ 3 , 7-yf7"/D7h-13E-i>S 
[ft 4 9] 



O 




[0 1 1 7] TLC : R f 0.27 (ftgif^ : SS = 
5 0 : 1 ) ; 

NMR : a 5.84-5.46(2H,m), 5. 36-4. 70(3H. br) , 4.4 
7-3.98(2H,m), 3.15(2H, s), 3. 06-2. 20(7H, m). 2.04-1. 
72(2H,m), 1. 60-1. 40(2H.m),' 1.32-1. 10(9H.m) f 0.81(3 
H, t,J=6.4H2) 0 . 
[0 118] mtm 2(1) 

11a, 1 5 a - ->* K n * v - 9 - V - 1 7 - -X 
f /1/-3, 7 - V+T- 20-y^7'D^F-l 3E- 

[ft 5 0] 



O 




[0 1 1 9] TLC : R f 0.49.0.38 (SSxf;p ; 
ftR= 2 0 : 1 ) ; 

NMR : d 5.9-5.6(2H.m), 5. 6-5. 0(3H. br) . 4.6-4.0 
(2H,m). 3.23(2H,s),3.45-3.40 is XV 3. 1-2. 2(8H, m) , 

2.0-1.8(2H,m). 1. 6-1. 2(7H.m) . 0. 83(6H, t, J=7Hz) 0 

[0 12 0] jS»W2 (m) 

11a, 1 5 * -vfc Kn*v- 9 V- 3 , 7- 
yf7- 20-^^7'D^h~l 3E-x>g 
[ft 5 1] 



( 30 ) 
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Q 




ho a H 



[0121] T L C : R f 0.47,0.37 (ftR-*-*"^ : 

mwt=2 0 : l) ; 

NMR : S 5.85-5.60(2H,m), 5. 6-5. 2(3H, br) , 4.5- 
4.4 is X If 4. 25-4. 05 (2H, m), 3. 23 (2H, s), 3.45-3.40 
i3«fc If 3. l-2.2(8H,m), 2. 0-1. 8(2H, m) , 1.7-1.2(6H, 
m), 0.92(3H, t, J=7Hz) 0 
[0 12 2] jyfeff)2 (n) 

11^, 1 5 * - vfc Kn*->- 9 -**V- 3, 7- 
yf7-20-* : e7 , n^)>-l 3 E -^>B£ 
[ft5 2] 



O 




OH 



Q 




OH 



[0 12 7] TLC : R f 0.62.0.56 (SBiffl/ : 
2 0:1); 

NMR : d 5.88-5.48(6H,m), 5.00(2H,m), 4.42 is J: 
If 4.15(2H,^ft^ftm), 3.40 £ «£ If 3. 02(1H, -tft-F 
ft d,J=6.6 &±lf J=llHz). 3.22(2H,s), 3.06-2.28(7 
H,m), 2.08(2H.m). 1.86(2H,m), 1.52(4H,m) 0 
[0 12 8] %mMZ (q) 

llff, 1 5 a -vb Ko^*>-9-t^V - 1 9, 2 
0->*-/-3 f h - l 3E-x>g 

10 [ft 5 5] 



Q 




[0 1 2 3] TL C : R f 0.58,0.46 (ftS-X^l* : 
SK = 10:1); 

NMR : 5 5.71(2H,id), 5.38(3H,br), 4.45 &£Zf 
4.17(2H, ^ft-Tft m),3.42 i5 X If 3. 03(1H. ^ft^Pft 20 
d,J=6.6 11Hz). 3.23(2H,s). 2. 98-2. 20(7H, m) , 

1.88(2H.m), 1.54(2H,m), 1. 48-1. 15 (8H, m) . 0.89(3H, 
t,J=6.4Hz) 0 

[0124] mtgg 2(0) 

11 a, 15a-ytKn^y-9-^^rV-16j?- 
[ft 5 3 ] 



O 




[0 1 2 5] TLC : R f 0.53,0.42 (Sgxf^ : 
SS£= 2 0:1); 

NMR : £ 5.85-5.60(2H,m), 4.5-4.4 &£Tf 4.2-4. 
0(2H.m), 4.6-3.8(3H,br), 3.22(2H.s). 3.45-3.40 ±3 
l£>* 3.1-2.2(8H,m), 2.0-1.8(2H.m), 1. 7-1. 1 (7H. m) , 
1.0-0.8(6H,m)o 

[0126] %im2 (p) 40 
11a, 15a-ybKD^y-9-t^rV-3, 7- 
yfryn^F-nE, 1 9 -v-x.>g£ 

[ft 5 4 ] 



[0 12 9] T L C : R f 0.37,0.19 (ftK-*.^ ;u : 
Bs«= 2 0:1); 

NMR : d 5.74(5H,m), 4. 44 is I If 4. 15 (2H, *ft-F 
ft m), 3.41 isllf 3. 02(1H, -fft-Tft d,J=6.8Hz i5 «£ 
£F J=llHz), 3.23(2H.s). 2.98-2. 19 (7H.m). 1.86(2H. 
m), 1.73-1. 10(6H,m), 0.63(lH,m). 0.40(2H,oi), 0.00 
(2H, m) o 

[0 13 0] gUagQ2 (r) 

11a, 15fl-"/tKn^y-9-t^V-18-^ 
7-yf7-20-^l'7 , D7F-13E- 

Ut5 6] 



Q 




OH 



[ 0 1 3 1 ] T L C : R f 0. 50, 0. 27 (ftS^f^ : 
2 0:1); 

NMR : S 5.68(5H.m), 4.44 £ <£ 4. 15(2H. -f-ft-P 
ft m), 3.42 isltf 3.03UH. -f-ft-pft d,J=6.6Hz £ J: 

J=llHz), 3.23(2H,s), 2. 98-2/20 (7H, m) , 1.88(2H, 
m), 1.57(3H f m). 1.23(2H,m). 0. 90 (6H, d. J=6. 6Hz)o 
[0 13 2] IHftW 2 (s) 

llff, 15a-ytKn*y-9-*^V-16ff- 
>f^-3, 7-yf7rD^f-l 3E-x>g 

[fks 7] 



( 31 ) 



10-265454 




COOH 



HO 



OH 



[0133] T L C .* R f 0.49,0.39 (lgxf;i, ; 
= 2 0 : 1) ; 
NMR : £ 5.9-5.6(2H.m), 4.5-4.4 *3*J: IF 4.3-4.0 
(2H,m). 4. 7-3. 9 (3H.br). 3.23(2H,s). 3.45-3.40 jsj: 
2.9-2. 2(8H.m>, 2. 0-1. 8(2H, m) , 1. 7-1. 0(7H, m) . 1. 
"0-0.8(6H,m)o 

[0 13 4] $kt&m2 (t) 

•11a, 1 5 « - -> - 1; Kn * v - 9 - * * V - 1 6 - v 
^n^>-^;i/-3 f 7-yf7-l 7, 18, 19, 2 
0 h 7 J )Vy"u ^ V - 1 3E--3i>^ 
Ift5 8] 

O 

COOH 




[ 0 1 3 5 ] T L C : R f 0. 53, 0. 37 ; 
»»= 2 0 : 1 ) ; 

NMR : S 5. 76(5H,m), 4.44 *5 J: IF 4. 18 (2H. **t-F 
■■11a, 15a-ytKn^.y- 
13E-x>S (3mg) <D^fJ 



10 



20 



60 



*l m), 3.42 £ J: (7 3. 03(1H, -J- it -Fit d. J-6. 8Hz is J: 
?/ J=llHz), 3.23(2H,s), 2. 96-2. 20(7H, m) , 2.01-1.38 
(llH,m), 1.13(2H,m) 0 
[0 13 6] 3S16W2 (u) 

11a, 15a-VfcKn^>-9-T*V-16a- 

>f^-16-7x-;P-3, 7-yf7-17, 1 
8, 19, 20-f F7y^yn^f-i3E-x>i 
[ft 5 9] 

Q 

vN S^ ^ss. ^S^ ^COOH 




HO 



[0 1 3 7] TLC : R f 0.42,0.32 : 

^*^> : ffc®£= i 5 : 5 : i ) ; 

NMR : £ 7.4-7.2(m,5H), 5. 71 (dd, J=15, 6Hz, 1H) , 
5. 64 (dd, J=15. 8Hz, 1H) , 4. 35(t, J=6Hz, 1H) , 4. 35 (t, J=6H 
2,1H) ( 3.95(q, >8Hz, 1H). 3.22(s,2H), 3.35-3. 3 
is XZF 3.0-2.3(m,9H), 3.2-2.5(br), 2. 0-1. 8(m. 2H) , 
1.38(d, J=6Hz,3H) D 
[0 13 8] 

**^&<S^Lfcfft, *ttKJ: OflttU l£**C3 
0^ goettJffi**^tf-i-£«#Jl 0 0tt«r»7t o 



3, 7 




7n> l*'*- | 



(51)Int.Cl. 6 
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